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Unresectable periampullary cancer is commonly characterized by painless jaundice and has a rapid
evolution with dismal prognosis. Biliary drainage can be achieved by various techniques and approaches,
with the endoscopic drainage being the preferred method. However, when open surgery is performed
with the intent to resect a tumor which is ﬁnally found to be unresectable, open drainage of the biliary
tree is indicated. We present a new technique of cholecystojejunostomy using a circular mechanical
stapler, which could be used in patients with intact gallbladder and widely patent the cystic duct. The
described cholecystoenterostomy with the use of a circular mechanical stapler is the ﬁrst reported in the
literature. The procedure has been successfully used in 6 patients with excellent results. No early
recurrence of biliary obstruction, cholangitis or post-operative anastomotic complications were
observed. The relative simplicity of the procedure, the shorter operative time and the effective relief of
jaundice, are the main advantages of the proposed technique. We believe that this method needs further
investigation and can be proved effective in reducing hospitalization and anastomotic complications,
compared to hand-sewn techniques.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Periampullary cancers, including pancreatic, ampullary and
distal common bile duct tumors, are commonly characterized by
painless jaundice with or without duodenal obstruction and pain. A
large proportion of these patients are not eligible for resection at
the time of diagnosis. Unresectable periampullary cancers have
a rapid evolution with dismal prognosis. The median survival rate
of patients with non resectable periampullary cancer varies
between 4 and 12 months, with a median survival of 4.9 months.1
This very poor prognosis justiﬁes a minimally invasive approach. In
order to decompress the biliary tract in the patients with
obstructive jaundice and to prevent complications (i.e., intractable
pruritus, cholangitis, progressive hepatic failure and coagulopathy)
two palliative approaches are mainly used:
1. Biliary decompression through endoscopically placed endo-
prostheses (preferred) or through percutaneous external
catheter.ens, Greece. Tel./fax: þ30 210
Sakorafas).
ciates Ltd. Published by Elsevier Lt2. Open bilio-digestive bypass (when surgery is performed with
the intent to resect a tumor which is ﬁnally proved to be
unresectable). In this case, biliary drainage can be achieved by
choledochoduodenostomy, cholecystoduodenostomy, chol-
ecystojejunostomy, hepato or choledochojejunostomy. Lapa-
roscopic techniques to achieve biliary drainage have also been
reported.
We present a stapled technique of cholecystojejunostomy with
the use of a circular stapler; to our knowledge, this is the ﬁrst report
describing this stapled technique.2. Methodology
2.1. Operative technique
Following laparotomy by a middle-line incision, a jejunal loop
50e80 cm in distance from Treinz’s ligament is prepared, for side-
to-side enteroeentero anastomosis (Brown). When the posterior
layer of the anastomosis has been created, a circular stapler using
a 25-mm anvil (EEA No 25) is used to anastomose the jejunal loop
with the fundus of the gallbladder constructing a chol-
ecystojejunostomy as it is shown in the graph (Fig. 1). After ad. All rights reserved.
Fig. 1. A circular stapler using a 25-mm anvil is used to anastomose the jejunal loop
with the fundus of the gallbladder constructing a cholecystojejunostomy.
M.C. Saﬁoleas et al. / International Journal of Surgery 8 (2010) 423e425424cholecystojejunostomy has been performed, the anterior layer of
the enteroeentero anastomosis is completed. A transanastomotic
tube may be selectively brought out via a Witzel jejunostomy.
Drains are placed near the cholecystojejunostomy and the
jejunojenunostomy.
2.2. Results/comments
The described technique has been used in six patients (3 men
and 3 women) with malignant obstructive jaundice. Age ranges
from 58 to 89 years. In four patients pancreatic cancer was diag-
nosed, in one patient the diagnosis was distal bile duct carcinoma
and the sixth patient had a haemorrhagic tumor in the ampulla of
Water. All the cases were inoperable due to presence of liver
metastasis in 3 cases, presence of intraperitoneal ﬂuidwith positive
cytology in 2 cases and presence of a bulky tumor of the pancreas
with unusual adjacent extension to retroperitoneal structures,
duodenum, and stomach in one case. Total bilirubin levels ranged
from 9.8 to 33.2 mg %. The duration of cholecystoenterostomy
ranged from 8 to 15 min. Increased drainage of ascetic ﬂuid through
the drain was observed in two patients and stopped on post-
operative days 5 and 8, respectively, after spironolactone admin-
istration. In all patients, a progressive decrease of bilirubin levels to
normal range was observed.
Bilirubin levels gradually returned to normal levels in all
patients (between post-operative days 4 and 9). Postoperative
mortality was zero. No complications related to the technique used
(such as cholangitis, sepsis, bile leakage etc) were observed. The
patients were discharged by the 9th to 11th post-operative day and
were followed-up until death. Postoperative survival rate of
patients varied between 4 and 11 months (median, 6.2 months).
3. Discussion
Malignant jaundice in unresectable periampullary cancers
should be relieved early to eliminate distressing pruritus, improve
the quality of life, and avoid the development of severe complica-
tions like renal failure, hepatic failure or hepatorenal syndrome.
Endoscopic drainage of the biliary tree is the preferred method of
decompression of the biliary tree in unresectable periampullary
cancer. Percutaneous drainage is an alternative, but requires
expertise from the part of the radiologist and leaves the patient
with a percutaneous drain, which is a signiﬁcant inconvenience.Occasionally, the patient is operated with the intent to resect
a tumor which is ﬁnally found to be unresectable. Sometimes,
endoscopic palliation may fail due to lack of expertise or due to
anatomic conditions (e.g. previous gastrectomy with Billroth II
gastrojejunostomy). Under these circumstances open (surgical)
drainage could be indicated.
Palliative decompression of the biliary tree should guarantee the
shortest possible hospital stay and the longest potential survival,
with a good quality of life. Recent randomized studies have shown
that in the early phase after treatment, more complications are
found after surgical palliation, whereas in the late phase more
complications are seen after endoscopic palliation.2,3 Endoscopic
stenting is associated with lower initial morbidity and mortality
rates and shorter hospital stays than operative bypass, although
late stent occlusion often necessitates readmission to the hospital.
Stenting technique is believed to be the optimal palliation for
patients with short survival, or is currently limited to those patients
who are high surgical risks, elderly, or refuse the surgical option.4
On the other hand, in patients with a relatively long life expec-
tancy, or in those with existing duodenal obstruction, open
(surgical) biliary bypass with gastrojejunostomy may provide an
advantage3,5,6 Surgical biliary bypass provides a durable means of
biliary decompression, but with an increased initial morbidity7
Unfortunately, valid criteria for estimating the remaining survival
time are not available, except for the presence of metastases.
Surgical biliary drainage can be performed by various techniques
such as a simple cholecystoenterostomy, a choledochoduo-
denostomy or a choledocho/hepaticojejunostomy with Roux-Y
jejunal limb reconstruction. Eventual duodenal obstruction is
mandatory for a bilio-digestive double bypass8 Biliary-enteric
anastomosis has long been associatedwith signiﬁcant complications
such as early bile leak, cholangitis, and late stricture formation, and
controversy exists regarding which operative technique best
prevents these problems. The present data available in the literature
do not give sufﬁcient guidance to make a well deliberated selection
between the different types of bypass surgery2,9e12 Previous studies
have demonstrated comparable results in outcome between chol-
ecystojejunostomy and choledochojejunostomy2,9e12 Due to similar
morbidity and mortality, but better long-term results, a Roux-en-Y
choledochojejunostomy, with or without a gastroenterostomy, is
usually the preferred method of bypass providing long-lasting relief
of jaundice, with a low but appreciable rate of duodenal ulcera-
tion.6,9,11,13,14 On the other hand, many authors have proposed
a simple loop cholecystojejunostomy as the technique of choice for
biliary decompression, especially in high risk patients. Obviously,
a prerequisite for such an approach is the presence of an intact
gallbladder and of awidely patent cystic duct.10 Moreover, to present
late obstruction of the bypass due to tumor invasion, the conﬂuence
of the cystic/common bile duct should be at a distance from the
tumor. Hand-sewn cholecystoenterostomy is usually created with
a single layer of interrupted sutures. The technique is easier and
faster than choledochojejunostomy and provides equal effects and
similar median survival with choledochojejunostomy.9,15e17
However this technique may be associated with a slightly
increased rate of jaundice’s recurrence.11 The gallbladder should not
be used for biliary decompression in the setting of acute or chronic
gallbladder disease, cephalad tumor extension, or prolonged stent
placement prior to surgery.7
To the best of our knowledge, the described cholecystoenter-
ostomy with the use of a circular mechanical stapler is the ﬁrst
reported in the literature. The procedure was successfully applied
in 6 patients with excellent results. No early recurrence of biliary
obstruction, cholangitis or post-operative anastomotic complica-
tions were observed, providing strong evidence that technically the
anastomosis is effective, feasible, and safe. The relative simplicity of
M.C. Saﬁoleas et al. / International Journal of Surgery 8 (2010) 423e425 425the procedure, the shorter operative time and the equivalent relief
of symptoms, are the main advantages of the applied technique.
The cost of a circular device (w350 $) is the main disadvantage of
the method, since the classical hand-sewn anastomosis is much
cheaper. We believe that this method needs further investigation;
however, it can be proved effective in reducing hospitalization and
anastomotic complications, compared to hand-sewn techniques.
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